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INTRODUCTION
A new mechanism of spectral holeburning ("photon-gated" holeburning) has been demonstrated [ l ] in Bac1F:srn2+. This involves 2-step photoionization of sm2+ and subsequent trapping of the released electron. The resulting holes are permanent, a t least on the time scale of days. Stable holes of this kind can be used t o measure small frequency shifts [2] as we do here in a high resolution (-10 MHz) study of Zeeman and Stark effects of t h e 7~0 + + 5~0 transition of t h e sm2+ ion a t 2K. F o r these measurements, the total shifts are much less than the inhomogeneous linewidth and could not be measured without the use of holeburning spectroscopy. In BaClF, the sm2+ ions substitute f o r Ba2+ a t sites of C4, symmetry. [3] A n analysis of the emission and excitation spectrum of this material was reported by Gacon et al. [4] Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1985796 The results we obtain, and a comparison with the simple model calculation is given in Table I . The agreement is seen t o be excellent. Table I Expt. Theor.
7~0 + + 5~0 Stark Effect
For these measurements, a crystal was sandwiched between stainless steel electrodes a t 2K, and electric fields E, up t o 40 kV/cm applied. In C4" symmetry, only E, 11 c produces level shifts and t h e observed "splittings" a r e pseudo-Stark splittings o r inequivalent shifts for electric dipoles parallel and antiparallel t o the applied field (Fig. 4) . The Stark coefficients, expressed a s the shift of "up" or "down" dipoles (i.e., one half of the hole splitting) are: Table I1 Expt. Figure 4 . Pseudo-Stark splitting between holes in the absorption of ions with "up" and "down" electric dipoles.
An earlier measurement [3] of this Stark coefficient using conventional fluorescence emission spectroscopy gave a value about a factor of two smaller than reported here.
Holeburning provides an increase in precision of 1-2 orders of magnitude in this case.
There are very few measurements of Stark coefficient for fn-fn transitions. We note that 
